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Callus was initiated from young unopened flower buds of 
Hypoxis rooperi S. Moore when wounded and cultured on a 
basal medium supplemented with 1-naphthalene acetic acid 
(0,001 g dm- 3) and 6-benzylaminopurine (0,005 g dm - 3). 
Continuous callus production was obtained if the tissue 
was maintained on this medium. When transferred to a 
basal medium free of hormones, root formation occurred. 
Large numbers of shoots were initiated on the callusing 
flower buds by decreasing the 6-benzylaminopurine in the 
basal medium from 0,005 g dm - 3 to 0,001 g dm - 3_ These 
shoots rooted readily on a hormone free medium. Seventy 
five per cent of the rooted plantlets were successfully 
established in vitro . 
S. Afr. J. Bot. 1986, 52: 261-264 
Kallus is ge"induseer van jong ongeopende blomknoppe van 
Hypoxis rooperi S. Moore wat gewond is en gekweek is op 
'n basiese medium wat 1-naftaleenasynsuur (0,001 g dm - 3) 
en 6-bensielaminopurien (0,005 g dm - 3) bevat het. 
Konstante kallusvorming is verkry as die weefsel op die 
medium gehou is. As dit oorgeplant is op 'n basiese 
medium sonder hormone het wortelvorming voorgekom. 
Groot getalle lote is op die kallusvormende blomknoppe 
gevorm as die 6-bensielaminopurien-konsentrasie in die 
basiese medium vanaf 0,005 g dm-3 na 0,001 g dm- 3 
verlaag is. Hierdie lote het geredelik gewortel op 'n 
hormoonvrye medium. Vyf-en-sewentig persent van die 
gewortelde plante is suksesvol in vivo gevestig. 
S.-Afr. Tydskr. Plantk. 1986, 52: 261-264 
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Introduction 
The genus Hypoxis L. has for many centuries been recognized 
for its medicinal properties. It is however, only since the 
disclosure that members of this genus contain compounds with 
unusual chemical properties (Reisch & Mollmann 1974; Pegel 
1979, 1980; Van Staden 1981; Marini-Bettolo et a/. 1982; 
Drewes et a/. 1984) that an active interest has been taken in 
propagating these plants. The seeds of these plants appear 
to be dormant (Wood 1976) and they do not lend themselves 
to vegetative propagation (Heideman 1979). ·At present the 
only effective method of regenerating Hypoxis plants is by 
in vitro culture of corm explants (Page & Van Staden 1984). 
While useful, this technique has two major disadvantages. 
Firstly it is slow and secondly, it can only be undertaken at 
the total expense of the mother plant. As flowers have proven 
to be an alternative source of material for in vitro plant 
propagation (Majumdar 1970; Pierik et a/. 1973; Heuser 
& Apps 1976; Dunston & Short 1979) the inflorescences 
of Hypoxis rooperi were investigated as a potential source 
for the rapid multiplication of these medicinally desirable 
plants. 
Materials and Methods 
Plant material 
Inflorescences of Hypoxis rooperi S. Moore were collected 
from the natural environs of Pietermaritzburg during the 
flowering season between September and November. All 
material collected was utilized within 10 h of collection. 
Sterilization and culture procedure 
Initially the intact inflorescence was washed in running tap 
water for 30 min. The flower buds were then immersed in 
950Jo ethanol (two drops of Tween 20 being added to every 
100 cm3 ethanol) for two min. Following this the material 
was soaked in 0,1 OJo HgCh for 15 sec and then rinsed three 
times in sterile distilled water, the final rinse lasting at least 
30 min. The flower buds were then separated from the in-
florescence stalks and transferred aseptically to the basal 
culture medium (BM). The BM used throughout this study 
consisted of the revised Murashige and Skoog (1962) salt 
medium supplemented with 30 g dm - 3 sucrose, 100 mg dm - 3 
myo-inositol and 1 mg dm- 3 thiamine HCI. The medium was 
adjusted to pH 5,8 using NaOH and solidified with 0,90Jo 
Difco Bacto agar. All cultures were initiated in glass tubes 
each containing 15 cm3 BM. Tubes were autoclaved at 121 oc 
for 20 min. At least 10 replicates were used per treatment and 
each experiment was repeated at least twice. All cultures were 
maintained at 25 ± 2°C and a relative humidity of 400Jo . 
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Light was provided at an intensity of 1, 15 W m - 2 by cool 
white fluorescent tubes for 16 h every day. 
Callus initiation 
Initial experiments involved the culturing of flower buds on the 
BM supplemented with various levels of !-naphthalene acetic 
acid (NAA) and/or 6-benzylaminopurine (BA). From there-
sults obtained the most effective hormone treatment for callus 
and subsequent adventitious shoot formation from the flower 
buds was selected . Unless stated otherwise this treatment was 
used throughout the study. Once these results were available 
the effect of flower bud age (size) upon in vitro growth was 
investigated. For this purpose sterilized buds were divided into 
three categories: unopened young buds less than 1 em in length; 
unopened buds more than 1 em in length; and old buds which 
had already flowered. The most responsive bud size was 
subsequently used for more comprehensive experiments. These 
included firstly, wounding responses where the in vitro growth 
of intact buds was compared with that of buds which had their 
perianth, stamens and style excised, and secondly, the effect 
of explant harvest time where flower buds were cultured at 
various time intervals throughout the flowering period. As 
wounding stimulated callus formation the buds used in the 
second experiment were all wounded and then cultured on the 
BM supplemented with 0,001 g dm - 3 NAA and 0,005 g dm - 3 
BA for 6 or 12 weeks respectively. These hormone levels were 
previously found to give the best response. 
Callus maintenance 
Following the development of a technique to induce H. 
rooperi flower buds to produce callus the next objective of 
this study was to maintain the callus in a continuous shoot 
producing state. To achieve this objective the callus stocks 
first had to be increased. For this purpose callusing flower 
buds were transferred to fresh BM, 12 weeks after their initial 
inoculation under in vitro conditions. By sub-culturing every 
6 weeks (two passages) sufficient callus was available for 
experimentation. The hormonal supplement used was as 
described above. Stocks were maintained in 100 cm3 flasks 
each containing 50 cm3 solidified BM. 
Callus organogenesis 
There is much evidence that quantitative shifts in the ratio 
of plant hormones in the BM induces organogenesis (Gress-
hoff 1978; Street 1979). This aspect was investigated by 
culturing callus explants on BM containing various concen-
trations of auxin (NAA) and/or cytokinin (BA and kinetin 
K). All data were collected after 6 weeks of culture. 
The rooting of shoots produced in vitro was achieved by 
transferring individual shoots or shoot clusters to Magenta 
GA-7 culture vessels containin~ 100 cm3 of hormone-free BM 
for a period of 4 to 6 weeks. 
Transplantation of regenerated plants 
To 'harden-off' the fully differentiated plantlets, initially the 
Magenta vessel lids were removed and replaced by plastic bags. 
After 2 weeks holes were cut in the corners of the bags. This 
condition was maintained for a further 2 weeks whereafter 
the bags were removed and the plants taken from the agar 
substrate. The agar was washed from the roots and the 
plantlets then planted into small plastic pots containing a sand 
and organic (2:1) mixture. These plants were kept under 600Jo 
shade for one month followed by a further month under 
IOOJo shade whereafter they could be planted under natural 
growing conditions. 
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Results and Discussion 
The first signs of callus and subsequent shoot formation were 
observed 28 to 35 days after culture. This response was only 
induced from flower buds which received a BM supplemented 
with 0,001 g dm - 3 NAA and 0,001 or 0,005 g dm - 3 BA 
(Table 1). These results were somewhat unusual as mono-
cotyledonous plants generally require a high auxin to cytokinin 
ratio, or merely the presence of auxin for callus induction 
(Evans eta!. 1981). Within the literature there are however, 
reports which indicate that an equivalent amount of auxin 
to cytokinin (Heuser & Apps 1976; Yakuwa eta!. 1982), or 
a higher cytokinin to auxin ratio (Pierik eta!. 1974; Groene-
wald et a!. 1977) would be beneficia:! for callus formation. 
Of the three categories of buds cultured only those which had 
not yet flowered but were more than I ,0 em in length pro-
duced callus and shoots in vitro . In these buds the ovary 
Iocules were found to contain very small, white ovules. The 
anthers which at this stage had not yet dehisced, contained 
mature pollen grains. The only response of very young buds 
(below 1,0 em in length) in vitro was a slight increase in size. 
Buds which had already opened produced no response at all. 
These results indicate that flower bud age is critical with 
respect to their potential in vitro response. This is substantiated 
by a number of reports (Pierik & Steegmans 1975; Hussey 
1976). It is however, obvious that a more critical assessment 
of the potential of flower buds for in vitro culture must be 
made, particularly as, in the case of Allium cepa L., shoots 
could be produced from flower-heads until the meiotic stage 
in pollen formation of the anthers (Dunston & Short 1979). 
In Haworthia turgida Haw. cultures, it has been noted that 
the cells of the ovary walls of flowers excised before anthesis, 
could be induced to develop shoots and callus (Manjumdar 
1970). Results obtained by Kaul & Sabharwal (1972) suggested 
that once pollination had taken place, flower bud tissue could 
not revert to the vegetative condition. The results from the 
present study are in agreement with that view, as old flower 
buds of H . rooperi did not respond in vitro. As in other . 
investigations (Yeoman 1970; Yeoman & Aitchison 1973; 
Thomas & Davey 1975) it was found that wounding of the 
explants accelerated the in vitro response. However, the 
amount of callus eventually produced did not differ signifi-
cantly between wounded and non-wounded flower explants. 
However, as was the case for Allium cepa flower heads 
(Dunston & Short 1979) and Gerbera capitula (Pierik et a!. 
1973), explant shoot production was increased suggesting that 
a wound cambium may be involved in shoot production. 
The influence of seasonal variation upon the morphogenetic 
response of explants of monocotyledonous origin has been 
studied on a number of occasions (Robb 1957; Mii et a!. 
1974; Narayanswamy 1977). Generally it is believed that the 
Table 1 The growth response of H. rooperi flower bud 
explants cultured for 6 weeks on a Murashige and 
Skoog BM supplemented with NAA and/or BA. C = 
callus formation; C/S = callus and shoot formation; 
- = no response 
BA concentration 
(g dm - 3) 
0 
0,001 
0,005 
0,01 
0 
c 
NAA concentration (g dm 3) 
0,0005 0,001 0,005 0,01 
c 
c 
CIS 
CIS 
c 
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Table 2 The effect of time of harvest on the number 
of H. rooperi flower buds (unopened but more than 
1,0 em in length) which produced both callus and 
shoots on the BM supplemented with 0,001 g dm - 3 
NAA and 0,005 g dm - 3 BA 
Time of Sterile and 
explant surviving 
collection explants (O?o) 
29/ 9/ 82 95 
16/ 10/ 82 92 
27/ 10/ 82 90 
13/ 11 / 82 88 
·Surviving ex plants producing 
callus and shoots (O?o) 
Culture time (weeks) 
6 12 
35 40 
36 41 
27 32 
33 37 
Table 3 The growth response of H. rooperi callus of 
flower bud origin on a Murashige and Skoog BM sup-
plemented with NAA and BA and/or K 
Hormone 
Treat-
concentration (g dm - 3) 
Morphogenetic 
ment NAA K BA response 
0 0 0 Limited callus growth. Normal 
shoots and roots produced 
2 0,001 0 0 Callus growth. Short stubby roots 
produced. 
3 0,001 0,005 0 Callus growth. Few normal shoots 
produced. 
4 0,001 0 0,001 Much callus growth . Many normal 
shoots produced. Short stubby 
roots occasionally produced. 
5 0,001 0 0,005 Callus growth . Shoots produced, 
mostly gnarled. 
6 0 0,001 0 Limited callus growth. Few normal 
shoots produced . 
7 0 0,003 0 Callus growth. Few normal shoots 
produced . 
8 0 0,005 0 Callus growth. Few normal shoots 
produced . 
9 0 0 0,001 Limited callus growth. Few normal 
shoots produced. 
10 0 0 0,003 Callus growth. Few normal shoots 
produced. 
II 0 0 0,005 Callus growth. Few gnarled shoots 
produced. 
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morphogenetic ability of an explant is limited to the vegetative 
state of the donor (Robb 1957; Hughes 1981). Results from 
this study indicated that callus and shoots were produced 
throughout the flowering period (Table 2). On average 37,5 
± 3,9 of the flower buds cultured could be induced to pro-
duce both callus and shoots over the entire flowering season. 
Maintenance of the callus produced by the explants on the 
same medium as was used to induce callus stocks (Table 3 
- treatment 5) resulted in continuous callus growth but was 
detrimental to subsequent shoot differentiation. The best BM 
for callus maintenance and subsequent shoot initiation was 
one supplemented with 0,001 g dm - 3 NAA and 0,001 g dm - 3 
BA (Table 3 - treatment 4) . Root formation was enhanced 
when the callus was cultured on a hormone free medium 
(Table 3 - treatment 1). Substitution of BA with K was not 
beneficial for explant growth. 
While a close correlation between hormone treatment and 
morphogenetic response was observed during this investigation 
it is not clear whether the applied hormones actually induced 
organogenesis in the callus cultures de novo, or whether they 
merely permitted expression of a process already induced 
during the process of subculturing. The latter situation may 
well be the case as the callus, prior to final treatment, pos-
sessed microscopic adventitious shoots (Figure 1). 
There is increasing evidence that extended subculturing of 
callus can lead to a reduction in morphogenetic potential and 
an increase in the frequency of aberrant plant formation 
(D'Amato 1977; Gresshoff 1978; Hughes 1981). As one of 
the main objectives of this study was to develop an efficient 
in vitro protocol for producing H. rooperi plants, the aspect 
of callus age was investigated. No significant differences in 
either the growth rate of the callus or the shoot-producing 
potential of 30-week-old and 66-week-old callus were ob-
served. This seems to indicate that the callus was reasonably 
stable. 
Of the total number of shoots which were rooted 75% 
survived when transferred to field conditions. Theoretically 
therefore, following the technique described it should be 
possible to regenerate 80994 plants from 100 H. rooperi flower 
buds within one year. This makes the present procedure much 
more efficient than the one previously described (Page & Van 
Staden 1984), the only disadvantage being that the flowers 
are available for only three months of the year. 
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Figure 1 (A) Scanning electron micrograph of a shoot at the surface of H. rooperi callus ( x 35). (B) Longitudinal section through a shoot present 
at the surface of H. rooperi callus ( x 170). 
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